Glucose intolerance associated with early-life exposure to maternal cafeteria feeding is dependent upon post-weaning diet.
In addition to being a risk factor for adverse outcomes of pregnancy, maternal obesity may play a role in determining the long-term disease patterns observed in the resulting offspring, with metabolic and dietary factors directly programming fetal development. The present study evaluated the potential for feeding rats an obesogenic cafeteria diet (O) pre-pregnancy, during pregnancy, during lactation and for the offspring post-weaning, to programme glucose tolerance. Early-life exposure to an O diet had no significant effect on offspring food intake. Early-life programming associated with O feeding to induce maternal obesity was associated with reduced adiposity in offspring weaned onto low-fat chow. Adult offspring exposed to an O diet in early life and weaned on a chow diet had low fasting glucose and insulin concentrations and appeared to be more sensitive to insulin during an intraperitoneal glucose tolerance test. When weaned on an O diet, male offspring were more prone to glucose intolerance than females. On the basis of the area under the glucose curve, maternal O feeding at any point from pre-mating to lactation was associated with impaired glucose tolerance. The mechanism for this was not identified, although increased hepatic expression of Akt2 may have indicated disturbance of insulin signalling pathways. The observations in the present study confirm that maternal overnutrition and obesity during pregnancy are risk factors for metabolic disturbance in the resulting offspring. Although the effects on glucose homeostasis were independent of offspring adiposity, the programming of a glucose-intolerant phenotype was only observed when offspring were weaned on a diet that induced greater fat deposition.